RECOMMENDATION 3 (CONT.)

Data sharing should be insti-
tuted among MPOs, RTPAs,
and Caltrans, . Data types
necessary for all urban mod-
eling include: census data on
households, county bounda-
ries, roads, railroad lines,
major rivers, all streams,
digital elevation maps,
slopes, general soil types,
agricultural lands, vegeta-
tion types (plant communi-
ties), important habitats,
public lands, parcels, and
land use plans. Many coun-
ties have most, or all, of
these data layers. The Infor-
mation Center for the Envi-
ronment at UC Davis has
prepared a statewide general
plan layer and generalized it
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to 15 land use classes.
Counties, RTPAs, and
MPOs can use this layer or
they can use the data in its
native format (with all local
plan categories), if they do
not have their own data.
Data necessary for the ad-
vanced integrated urban
models include, in addition
to the above data: employ-
ment by location and type,
floorspace by location and
type of economic activity
and type of land use and
type of building, floorspace
lease values, floorspace con-
sumption by households and
firms by type and location,
and origins/destinations for
worktrips by type of employ-

ment and household type. It
would be useful to have co-
ordination between the State
and regional agencies for
data collection, classifica-
tion, and publication, so that
various organizations could
use the same data types and,
wherever possible, the same
data categories. This stan-
dardization would facilitate
data sharing, make it easier
to understand other agen-
cies’ models and reports,
and make many modeling
exercises comparable across
jurisdictions. Perhaps the
university or some other
entity could provide a web
site listing funding sources
used by MPOs and RTPAs

RECOMMENDATION 4

Caltrans should consider im-
plementing a statewide inte-
grated interregional urban
model. Such a model should
be implemented in phases,
and should use the State-
wide Travel Model that is
currently being upgraded to
more accurately represent
the high speed rail, conven-
tional passenger rail, and air
travel modes. Goods move-
ment could be represented
well with these networks,
but this is assuming that
adequate activity data can
be obtained. Such data is
not currently available. A
statewide integrated interre-
gional model, if successfully
implemented, would be able
to provide consistent traffic
flow data and goods move-

ment data across the State,
and so will permit the MPO
and RTPA models to also
incorporate consistent exter-
nal trips data. This model
would also allow Caltrans
districts and Statewide staff
to better evaluate interstate
and interregional transporta-
tion improvements, such as
new freeways, new high
speed rail, conventional pas-
senger rail upgrades, free-
way widenings, and airport
expansions. Both UrbanSim
and PECAS would allow
the evaluation of the effects
of such interregional pro-
jects on housing prices
across the State. PECAS
would allow State officials,
in addition, to evaluate the
effects of transportation poli-
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cies on the economy in vari-
ous types of business in dif-
ferent areas of the state, and
also to be able to assess a
number of transportation
and land use “scenarios”
that cannot currently be
evaluated using transporta-
tion models alone. These
include (but are not limited
to) jobs/housing proximity,
economic fees and/or incen-
tives programs, and the
benefits and impacts of vari-
ous proposed plans, pro-
grams, and projects on spe-
cific populations in different
locations, especially those
impacts effecting environ-
mental justice considera-
tions.
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INTRODUCTION TO THE STUDY

This study developed an
overview and evaluation of
integrated land use/
economic/transportation
models, including their un-
folding benefits, potential
applications, and implemen-
tation challenges. The pro-
ject is timely because: (1)
use of these types of models
by metropolitan planning
organizations (MPOs) and
state Departments of Trans-
portation is expanding, and
(2) the major benefits of us-
ing these kinds of models
are being revealed. Informa-
tion contained in this study
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could improve planning and
save valuable resources for
jurisdictions considering
adoption of integrated trans-
portation/land use models.
As an example, the state of
Oregon alone redirected
approximately $10 billion as
a result of information
gained using the intergrated
modeling process.

In particular, this study ex-
amines two state-of-the-art
microeconomics-based inte-
grated land use and trans-
portation models, UrbanSim
and PECAS; the MEPLAN
model, which might be con-
sidered as a partial evolu-
tionary step toward PECAS;
and one less-robust land use
forecasting model, UPlan.

A key component of this
research was assembling a
technical advisory commit-
tee (TAC) comprised of
modeling staff from Caltrans
Headquarters, District Of-
fices and selected California
MPOs to give advice on a
full range of issues being
considered in the evaluation
of these models

Environment

The main goal of this com-
mittee and this project was
to facilitate a system of in-
formation exchange and
evaluation. This began with
the UC Davis research team
presenting general informa-
tion on integrated land use
and transportation models
to the TAC and the model-
ing community. In turn, the
TAC and modeling commu-
nity provided the research
team with consistent feed-
back and criteria against
which the models should be
evaluated. The exchange
loop between the TAC and
the research team was main-
tained throughout this proc-
ess.

Specific details on the mod-
els themselves were pre-
sented by the model devel-
opers—Doug Hunt (the de-
veloper of PECAS) from the
University of Calgary, and
Paul Waddell (the developer
of UrbanSim) from the Uni-
versity of Washington—to
the TAC, modeling commu-
nity, and the research team
during a series of workshops
conducted in Northern Cali-
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fornia, Southern California,
and the Central Valley. The
research team then applied
the model evaluation criteria
that was developed in coor-
dination with the TAC and
modeling community, and
compiled this final report
(This system of information
exchange is presented in
Figure 1 below).

In California, the Sacra-
mento Area Council of Gov-
ernments (SACOG) has
been a leader in integrated
modeling and has imple-
mented a variety of these
models, including: DRAM/
EMPAL, TRANUS, and
MEPLAN. SACOG is cur-

rently calibrating a PECAS
model. The SACOG experi-
ence is instructive for other
MPOs seeking to develop
similar models. Gordon
Garry, Director of Research
and Analysis at SACOG,
gave one of the initial pres-
entations to the TAC outlin-
ing how SACOG assessed
user needs for the agency’s
integrated model. His ex-
perience, participation, and
availability to the TAC and
MPO staff were extremely
valuable throughout this
study.

The TAC was established at
the onset of this project to
help guide the process and
help develop model evalua-

Final Report to Caltrans :

tion criteria that would rep-
resent the various needs and
expectations of California
MPOs. The TAC was com-
prised of selected Caltrans
staff and modeling staff
from selected MPOs within
California. It was antici-
pated that the criteria ar-
rived at through meetings
with the TAC and other
California modelers would
represent the issues and con-
cerns that are specifically
relevant to modeling prac-
tice in California. The au-
thors of this report are in-
debted to the members of
the TAC for their generous
contributions to this study.
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RECOMMENDATION 1

The TAC recommends that
the four large MPOs (SCAG,
MTC/ABAG, SANDAG,
and SACOG) strongly con-
sider implementing an inte-
grated model in the near fu-
ture. Our review showed
that UrbanSim and PECAS
are the two most advanced
models and that several
MPOs across the U.S. are
applying them. Indeed, SA-
COG has already started
implementing the PECAS
model. SCAG has commis-
sioned a report comparing
advanced models, including
these two. Our research
demonstrated that these two
models are behaviorally

based in microeconomics
and produce useful outputs
regarding land use changes
over time. For those MPOs
also interested in projecting
the effects of transportation
or land use policies on hous-
ing prices and/or commer-
cial development or redevel-
opment, both models are
useful. For those MPOs
additionally interested in
goods movements, the PE-
CAS model seems to better
represent these flows, as it
uses an input-output table as
an overall structure for the
other model interactions.
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RECOMMENDATION 2

The TAC also recommends
that medium-sized MPOs and
RTPAs in California consider
implementing simpler urban
models, such as PLACES,
What If?, UPlan, and others.
Most of these models are
based in GIS and so readily
produce useful maps. SA-
COG and SLO-COG have
already successfully used
PLACES, for example, for
rapid scenario testing. The
UPlan model was used suc-
cessfully by the Merced
County Association of Gov-
ernments two years ago for
joint land use/habitat/
transportation planning, and
UPlan currently is being
applied by Calaveras, Al-
pine, and Tuolumne coun-
ties for land use planning
and for transportation plan-
ning. Recently, the San Joa-

quin Valley consortium of
eight counties was awarded
a Caltrans “Blueprint” plan-
ning grant and they have
selected the UPlan model
for use in scenario testing
over the next two years.
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